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INTRODUCTION

In July, 1970, the Federal Highway Administration gave approval

for federal financing to continue research on paints. Until about
1972 most effort was devoted to the development of protective
-coatings for steel bridges. More recently the major work hasg

been the development of paints for traffic lane delineation including
flame spray granules. Other phases of this project ineclude concrete
curing compounds, treatments for freeze-thaw protection of concrete,
and water based paints.

Under this project selected commercial products were tested, new
paints were formulated and evaluated through laboratory tests

and field trials, and State of California speclfications were
written. '

This report together with two reports (1) and (2) listed under
references completes thils research project.

e
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CONCLUSIONS -

State of California formulation type specifications have been
developed for fasé—drying and rapld-drying traffic line paints.
Under road conditions the drying times are five minutes for the
fast drying type, one minute for the rapid drying type when
applied without heat, and about 30 seconds when heated to 80°F
(27°C) or higher. Raw material costs of traffic line paints

have been redudedfhnd a start has been made in improving retention
of reflective beads in the paint film.

A zine~rich primer for structural steel has been developed to
~ replace formulations containing lead.

Petroleum hydrocarbon resin base and chlorinated rubber base
concrete curing compound specifications have been developed to
S replace wax-base éompounds. The formulations have been modified
to -lower raw material costs, and for special applications, e.g.,
use on New Jersey barriers.

Laboratory tests of five materials proposed for protecting bridge
concrete against freeze~thaw damage where deicing salts are used
“showed that a 50 percent solution of linseed oil in kerosene is
superior to three éommercial waterproofing products and a
chlorinated rubber base paint.

Preliminary formulations of water base paints tested to date do not
protect structural steel against salt spray and moisture as well as
the better solvent base paints now in use, but they do show promise.

Research for improving the working properties and reducing the
raw material costs of paints used in highway construction should
continue.
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IMPLEMENTATION

The following specifications have been developed during this
project and are in use now either for construction and/or

maintenance:

Vinyl Wash Primer 701L-80=52
Organic Zinc Rich Primer 741-80-62
Tinted Translucent Acrylic T41-80-15
Syrenated Alkyd Enamel 711-80-151
Rapid Dry Traffic Paint White Pt 400
Rapid Dry Traffic Paint Yellow Pt 401
Fast Dry Traffic Paint White Pt 361
Fast Dry Traffic Paint Yellow Pt 362

All Purpose Black Traffic Paint Pt 235
Curing Compound Resin Based 721-80-T71
Curing Compound Chlorinated Rubber, White 721-80-100

Curing Compound Chlorinated Rubber, White and Gray 721-80-101
Curing Compound Chlorinated Rubber, Clear 721-80~102
Thermo-Applied Striping Granules 702-80-29

Thermoplastic Traffic Line 761-80~31

Copies of these specifications in a form which does not list brand
names of the components may be obtained upon request to the:

Office of Transportation Laboratory

5300 Folsom Boulevard
Sacramento, Californila 95819
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IRAFFIC LANE DELINEATION

Under this project considerable work has been done on the
development of materials for traffic lane delineation. The
emphasis has been largely on reducing material costs and
decreasing dry time while maintaining adequate durability and
nighttime visibility. The earlier work reported in the interim
report "Coatings and Pavement Marking Materials, 1969-1972",
D-5-35, August 1972(1), covers the work done in reducing the
drying time of cohventional traffic paints and the development

of thermoplastic traffic line and flame-sprayed striping
granules,

Another interim report "Development of Specifications for Hot
and Cold Applied Traffic Paints", D-5-35, September 1975(2)
discusses the formulation of a traffic line paint that would
dry within 30 seconds after applying at 200°F (93°C) and a
formulation that dries without heating within 5 minutes. It
also covers the development of methods to determine dry paint
£film thickness and bead content of a traffic line at the time
of application to the road.

This porftion of the final report covers the work done during the
period 1974-75 on California Rapid Dry Hot Applied and Fast Dry
Cold Applied, Traffic Paints. This work is a continuation of
work reported under the title "Development of Specifications for
Bot and Cold Traffic Palnts", reported in September 1975, Report
No. D-5-359(2).
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~ RAPID DRY TRAFFIC PAINTS

In 1972 California designed and built 11 striper units with the
capabillty of heating traffic paint up to 240°F. These units

were equipped with high pressure airless applicator guns and
pressurized post-applied glass bead applicators. Since no open
flame or gas fired heat exchangers were employed in these units,
the heating of the highly flammable traffic paint was reduced

to a relatively safe operation. The heating unit, somewhat similar
to a ﬁorque converter is revolved at very high speeds, which
converts the expended mechanical energy directly into heat enérgy.
This allows the palnt to be heated on a continuocus basis, and
maintaines the temperature within + 2°F by electronic controls
whiéh govern the speed of the heater unit shaft. To achieve dry
times of 30 seconds or less, 1t was necessary to heat the paint

to 180°F to 200°F in the heater. The high speed required to attain
this”témperature caused shaft seal problems that have plagued these
stripers for 3 years. When the shaft seal is broken, the heater
becomes inoperative due to paint leakage from the seal. Various
different seal arrangements have been tried but still the problem
persists., If the heater were run at lower speeds there would be
less strain on the seal and less heat produced. If dry times were
to be'kept under 1 minute with lower heat then the traffic paint
itself would have to be reformulated.

Also influencing the need to reformulate the rapid dry palnt was
the continuing high prices of raw materials. This necessitated
a meore critical approach in the use of raw materials.
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1. Examination of Surface Drying Characteristics

a. ASTM Method D711

This procedure has been the standard for measuring the dry time
of traffic paint for many years and has provided a convenient
and fast method to evaluate the dry time in the laboratory,

We have observed, and probably others have also, that this methed
sometimes does not correlate with drying times observed when
traffic crosses a freshly painted line. The no-track time on the
road sometimes 1s considerably longer than that found in the
laboratory, especially when testing paints with drying times of

5 minutes or less.’ With chlorinated rubber vehicles, this
condition is especlally noticeable since this type of praint sklns
over rapidly forming a cushion for the ASTM wheel to ride over,
thus protecting the underlying wet surface which gives a false
(toco short) dryingktime.

This can be illustrated by examlnatlon of previous rapid dry
formulations as reported in the Table 1.
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TABLE 1

Formula Dry Time%* gzigace Paint No-Track Dry Paint
Number ASTM, Seconds Temp,°F Temp.°F Time, Seconds Thickness, In.
Pt 564 60 80 152 90 0.005
73 200 60 0.008
72 235 30 0.007
Pt 89 45 68 150 60 0.008
68 200 60 0.008
68 220 30 0.008
Pt 97 30 73 200 20 0.008
55 180 30 0.009
100 200 30 0.008
Pt 143 45 99 180 60 0.008
80 200 30

0.008

¥ASTM D-711, without beads.

Wet draw down .015 inches or 0.008 inches

dry paint. Ambient, surface and paing temperature 77°F (27°C).
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From Table 1 it is illogical that PT 56A for example could have an
ASTM dry time of 60 seconds and yet when applied through a
striping machine at 152°F would gilve a no-=track condition of 1 1/2
minutes at a dry film thickness of 0.005 inches. If PT 97 gives

& 30 second ASTM dry time, then why should 200°F paint temperature
be required to dry the paint on the road to a no-track condition
in 30 seconds? It would appear that the ASTM method measures
primarily the drying rate of the surface of the paint film.

b. Other Methods

In an effort to get‘better correlation between ASTM and actual
road no-track dry time, two other rather simple tests have been
run in conjunction with the ASTM dry time. Both these tests we
believe give a better indication of the true drying rate of the
whole paint film and not Just the top surface. Both tests are
performed on the same draw down film on glass plate as in the

~ ASTM test.

' The first test we deslgnate as "Dry Under" time, and consists
simply of carefully drawing back a small portion of the surface skiﬁ
‘and noting the appearance of the paint film underneath. If it is
-8t111 wet and glossy, the film still nas considerable unevaporated
solvent. The film is examined in the above manner at timed interwvals
and the time noted when the subsurface film shows a dull appearance,
indicating most of the solvent has been released. This time is noted
as "Dry Under" time.

The second test done on the same paint film is called the "Dry
Thru" time and is similar to ASTM D1640 except that very light
thumb pressure 1s used. The film 1s tested using very light
thumb pressure and the dry thru time is taken at that point

when light thumb préésure turned through a 90° angle does not
break the paint film. This test also seems to indicate the film
strength as well as dry time, Table 2 shows the "Dry Thru" and
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"Dry Under" test results of tests on various paints as compared

to the ASTM method,

Ce Comparison of Various Dry Time Methdds

TABLE 2

ASTM Dry Under Dry Thru
Paint Type Minutes Minutes Minutes
731-80-95 White Regular Dry 8 5 25
731-80-98 Yellow Regular Dry 8 5 21
711-80~195 White Fast Dry 8 9 18
711-80-198 Yellow Fast Dry 8 9 17
Bauer 161249 White Fast Dry 3 8 17
Bauer 136449 White Rapid Dry 3 I 10
Pt 56A White Rapid Dry 1 9 19
Pt 89 White Rapid Dry 0.75 8 15
Pt 97 White Rapid Dry 0.50 5 13
Pt 143 ; White Rapid Dry 0.75 5 10
Pt 225 White Fast Dry 5 5 10
Pt 226 Yellow Fast Dry 6 6 10
Pt 400 White Rapid Dry 2 3.5 6
Pt 401 Yellow Rapid Dry 2 3 6

All paints ,015 inch thick, wet, at 77°F ambient and paint temperature.

As can be observed from the table some widespread differences
exist between ASTM dry times and the "Dry Under" and, more
pronounced, the “ny Thru" times. Pt 56A for example dries in

1 minute ASTM, yet takes 19 minutes for the "Dry Thru" time and
Pt 97 with a 30 second ASTM takes 13 minutes to "Dry Thru". The
Pt 400 and Pt 401, the current prototype rapid dry, poses quite
a contrast with a 2 minute ASTM and a 6 minute "Dry Thru". The

f
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Pt 400 has shown no-frack times on the road of 1 minute and less
when cold applied and 1t is believed that the 6 minute "Dry Thru"
time predicts this better than the ASTM wheel,

These two expressions of dry time will be referred to in this
report when comparing the dry time of new formulations.

- These methods are somewhat empirical but will be examined in more
detall when further work is done on the traffiec paint formulas.

2. Drying Propertiés of Various Rapid Dry Systems

a. ~Straight Alkyd and Alkyd Chlorinated Rubber

- Paints were made starting with an all alkyd vehicle (Reichhold
'~ P660-60) with no chlorinated rubber and the drying parameters
" determined as described previously. Pigmentation for the formulas

listed in Table 3 consisted of 50 1bs Ti0,, 50 1lbs T-70 Miero

Cell, and equal parts by weight of Tale and CaCO3 to make 100
gals of paint. )
TABLE 3
225 - Dry Time Minutes Vis. Chlorinated

Alkyd MEK Thinner Toluene Chlorowax ASTM Under Thru KU Rubber 5 cps

2000 133 133 62 - 12

7 12 61 -

175 133 133 - S 25 7 3 11 68 25
150 133 133 - 25 5 2 10 75 50
150 133 133 T 3 3 10 77 75
=150 133 133 e 25 11/2 3 9 80 100

The straight alkyd formula with 200 1lbs alkyd per hundred gallons
pailnt, drys too slow to be considered a rapid dry paint. Decreasing
the alkyd and adding increments of 5 cps Parlon shows a rapid decrease

10
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in the ASTM dry time, due to more pPronounced 1nitia1 top drying

of the paint film and the formation of a top skin. With chlorinated
rubber vehicles the pigmentation must allow the film to breathe,
especlally with higher levels of chlorinated rubber. The T-70
microcell, synthetic calcium silicate, serves this purpose well.

We see that with this alkyd resin, the level of chlorinated rubber
required to make a rapid dry paint is around 100 1bs/100 gal and
the previous formula for Rapid Dry (Pt 143) contained too high a
level (173 1lbs/ 100 gal).

b. Chlorinated Rubber Viscosity Grades

The 3 grades of chlorinated rubber, 5 eps, 10 eps, and 20 cps will,

of' course, produce different viscositles in the paint vehicle.

To determine if the viscoszty grade influenced the dry time, 3 paints
were made using the different grades., A& marked difference was found
in the drying times of the paints. The 20 cps grade was found to
give the fastest dry time as shown in Table 4:

TABLE 4

Alloprene 20 Alloprene 10 Aljoprene 5

Viscosity, KU 79 75 72
ASTM, Min 4 5

Under, Min 3 3 3
Thru, Min 9

11 13

Having determined that the'ZO cps grade gave the fastest dry
time of the three tested, this grade was used for further formulations.

c. - Hydrocarbon Resin Vehicles, No Alkyd

The following hydrocarbon resins were tried in combination with
chlorinated rubber for a rapid dry paint

11
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‘Neville, 685-125
Neville, Nevex 100
Neville, "Nevehem 140
Neville, :LX-1112
Hercules, Piccopale 100SF
Hercules,: Piccotex 100
A1l the hydrocarbon vehicies turned dark amber after 2 months
storage and were not considered further in this study. The raw
material costs of paint made from hydrocarbon vehicles was about
the same as that made from the present élkyd system so no economic
advantage could be.gained,

Dry times Weré'satisfactory and a typlcal formulation is given
in Table 5 using Hercules Piccopale SF100. The formula is cold
cut, no cooking required.

TABLE 5
Pt 257 : 1bs/100 gals
Composition
Piccopale, SF100 15
Safflower, Z4 . 20
Chlorowax 40 . ko
Parlon 5 . , 125
MEK L 133
225 Thinner N ' 133
Toluene - _ 62
6° Co Naphthenate 0.5
244 Pb Naphthenate 1.0
Lplchlorohydrln 2.0
Exkin #2 ) 1.0
Soya Leeithin - 7.0
Bentone 38 . 4.0
95% Methyl Alcohol 2.0
Tio 50.0
T—Ta Mlcro Cell h0.0
Tale 304.0
Vieron 45«3 304.0

Test Properties

Vis, KU = 82 -

ASTM, dry = 1 minute
Under = 3 minute

Thru = 8 minute

Opacity = 0.91"
#Yellowness Index = 0.10

#Tnereased £o O.lS.éfter 2 months storage.

12
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d. Chlorinated Rubber Vehicles, No Alkyd

Non-convertible vehicles, with no driers for film polymerization
were made using plasticized chlorinated rubber only. Without
sufficient plasticizer these vehicles, although fast drying, are
too brittle for practical use.

From the limited work done on these systems, the formula shown in
Table 6 met the requirements for a rapid dry paint.

TABLE 6

1bs/100 gals

Composition
Alloprene, 20 cps 100
Chlorowax 40 75
Chlorowax 70 25
MEK 150
225 Thinner 150
Toluene 70
Epichlorohydrin 2
Exkin #2 . 1
Soya Lecithin 6
. Bentone 38 6
- 95% Methyl Alcohol 2
Ti0» 100
~T=70 Micro Cell 40
Talc 227
Vicron 45-3 ' ' 227

Test Properties

Vis, KU = 79

ASTM Dry = 2 minutes

Dry Opacilty = 0.95
Yellowness Index = 0.06
Dry Under = 3 1/2 minute
Dry Thru = 8 minutes '

13

www . fastio.com


http://www.fastio.com/

' This appeared to be a good formula with a reasonable raw materials
cost and excellent drying characteristics but lack of time Ffor
field testing prevented a specification belng written with this

"'system. Further work is planned on this type of aystem.

e. Low Chlorinated Rubber - Alkyd with Fast Solvents

By using a minimum of chlorinated rubber with fast evaporating
solvents, extessive top skinning of the paint film is retarded and
with a pigmentation that allows the film to breathe, a satisfactory
‘rapld dry system can be made. This is almost the reverse of our
initial attempts in rapid dry formulation, where we relied on high
“levels to achieve the dry'to no pick up time according to the ASTM
method. For example, Pt 143 had a level of 173 1lbs of chlorinated
rubber per 100 gals of paint. The present rapid dry formula, which
we consider only as a starting formulation, has a level of 80 1bs/

100 gals of paint, and contains no toluene or slow evaporating
solvents,

The lowsr chlorinated rubber level cuts the raw materials cost from
$3.04/gal in Pt 143 to $2.10/gal for the Pt 400. About $0.20/gal
in the Pt 400 is due to lOWer'alkyd and chlorinated rubber costs
but still a substantial savings is realized. Our present contract

for the Pt 400 (whitve) is $3.00/gal in 55 gal drums delivered
. anywhere in California.

‘This type of formulation did not give the fastest ASTM drying
©  time we have made, but did result in the fastest "Dry Thru" time,
and even cold applied has shown excellent no-track times on the
" road.

14
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. Formulas for Prototype Low Viscosity Rapid Dry Paint

The formulas for Pt 400 (white) and Pt 401 (yellow) prototype
low viscosity rapid dry traffic line paint are shown in Table 7.

TABLE 7

1bs/100 gals

Composition Pt 400 (white) Pt 401 (yellow)

Alkyd Resin, Reichhold P666-60

120 120
Chlorowax 40 40 4o
Alloprene, 20 cps 80 80
Methyl Ethyl Ketone 150 - 150
Chevron 225 Thinner 150 150
Epichlorchydrin 2 2
Exkin #2 1 1
6% Cobalt Napthenate 0.5 0.5
24% Lead Napthenate 1.5 1.5
Soya Lecithin b 4
. Bentone 38 8 8
- 95% Methyl Alcohol 3 3
T10,, RANC-I 100 . -
T-70, Micro Cell 40 ho
Desertale 54 240 247
Vicron 45-3 240 247
Medium Chrome Yellow - 100
%. Test Properties
%' lbs/gai' 11.8 11.9
1 Non Volatile, % 69.8 70.2
] Pigment, % 53.2 53.8
i_ Viscosity, KU 80 80
E ASTM D-711, Minutes 2 2
E Dry under, Minutes 3 3
E Dry thru, Minutes 6 6
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‘g. Field Trials with Prototype Rapid Dry Formula

‘ Preliminary'road tests were run with 200 gals of Pt 400, made by
Pervo Paint Company, Los Angeles, California. With no heat and
applied with alr-atomized Binks 33 paint guns, the no-track times
listed in Table 8 were obtained:

TABLE 8§

SUMMARY OF TESTS USING Pt 400 COLD APPLIED

1 _ , No=Track
Dry Paint lbs Beads Temperature °F Time
Thickness, (in.) Per Gal Paint Ambient Surface Seconds
0.003 ‘ 2.8 88 107 20
0.004 ' 1.5 30
- 0.006 - 2.5 45
' 0.006 3.0 ' 45
‘.. 0.005" 2.8 ' 30

With the California Hot Striper, using airless paint application and
pressurized bead applicatlon, the results shown in Table 9 were

obtained:
TABLE 9
SUMMARY OF TESTS USING Pt 400 - HEATED

Dry Paint . ‘ Temperature of 1bs Beads  No-Track
Thickness, (in.) Paint Surface Ambient Per gal Paint Time Seconds
0.005 114 106 77 3.4 5

0.005 : - 130 4.2 30

0.005 - 150 3.5 20
- 0.005 | ~ 175 4.4 20
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It is interesting to note that the application of heat does not

seem to greatly affect the dry time, hence this paint could be
applied at ambient températures or heated to about 130°F if |
necessary when painting in heavily congested areas. This paint
can also be applied at ambient temperatures through air atomized
equipment used on some of our older striping units. During the
colder winter weather some heat might have to be used to lower the
viscosity, or if heat 18 not available, then additional thinner
such as MEK could be used to lower the viscosity to a sprayable
consistency.

Se Lower ‘I':‘LO2 Levels

Interest in lowering the 'I‘iO2 levels in traffic paint reached

a peak during the 'I‘:I.O2 shortage a few years ago when both price
and avallability were unknown from day to day. This resulted

in a need to take a closer look at what was absolutely necessary
and has resulted in a reduction in TiO2 levels from 2 lbs/gal to
1 1b/gal in our present Rapid and Fast Dry Specifications.

a. Color Stability in Storage

TiO2 levels of 0.5 lbs/gal were made with an alkyd-chlorinated
rubber vehicle, and yellowness index observed after several months
storage. A TiO2 level of 1.0 1bs/gal is shown in Table 10 for
comparison and also a 0.5 1lb/gal level using a chlorinated rubber-
only vehlele (no alkyd).

TABLE 10
Ti02~YELLOWNESS INDEX
Ti0 Yellowness Index

2
Vehicle Type lbs/gal Original 2 months 8 months 16 months

Alkyd-Chlorinated

Rubber 0.5 0.12 0.26
" n 0.5 0.13 0.25
n n 1.0 0.10 0.13
n n 1.0 0.08 0.17
o " 0.5 0.10 0.27
Chlorinated Rubber
No Alkyd 0.5 0.08 0.17
17
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‘Dué to the poéor colér stability with the 0.5 1bs/gal levels a
‘minimum of 1.0 1lbs/gal was set for present specifications.

b. Effect of Acrylic~Alkyd Copolymer and Acrylic Ester Vehicles

The Reichhold P666-60 alkyd used in our paint specifications was
substituted with Reichholds' acrylic-alkyd co-polymer, Lustrasol
"13—645 and part of the chlorinated rubber was substituted with
Rohm and Haas! Acryloid B66, an acrylic ester resin. Much improved
color stabllity has been observed with this combination, using low
T102 levels. Deleting the P666~60 alkyd and using a vehicle consist-
“ing of chlorinated rubber only or 1n combination with Acryloid B66
' showed improved color stability indicating that the P666-60 alkyd
f? probably contributes to most of the poor color stablillity. The
' formulations are listed in Table 11.

TABLE 11
VEHICLE COMPOSITIONS
1bs/100 gals Paint, all with 0.5 1lbs Ti02/Gal

Allo- Chloro- Chloro-

prene wax wax 225
Pt No. P666-60 13-645 B66 20 40 70 MEK Thinner Toluene
373 120 - 25 40 40 - 165 150 -
1380 - 44 25 4o 40 - 165 100 60
398 - - - 100 75 25 150 150 70

R - - 35 50 75 25 150 150 70

_ 3%of'test'burposes, to accelerate any color changes, paints were
‘*“fmade up with the above combinations and stored in an air circulat-
?fing oven at 1l15°F for 1 month. Weekly checks were made of

"¢ Reflectance and YelldeeSs Index. Results are shown in Table 12.
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TABLE 12
REFLECTANCE (R) AND YELLOWNESS (Y) INDEX

Time in Pt 373 Pt 380 Pt 398 Pt 414

Weeks R Y R Y R ¥ R Y
Original 86 .07 86 .07 87 .07 86 .07
1 83 .13 85 .08 86 .10 84 .09
2 82 .15 85 .09 85 .10 84 ,11
3 82 .16 85 .10 85 .10 84 .11
] 8L .19 84 .10 85 .12 84 .11

R = Reflectance, 45°, Green Filter

Amber-Blue
Green

<
I

Yellowness Index,

The substitution of Acryloid B66 for part of the chlorinated rubber
(Alloprene 20 cps) reduces the cost of the paint, since the B66 is
about $0.62/1b compared with $0.75/1lb for the chlorinated rubber.

The raw material costs for the above formulas were az follows:

Pt 373 $1.95/gal

Pt 380 2.03/gal
Pt 398 2.03/gal
Pt 414 1.85/gal

‘More work is required in this area before any specification
formula can be written.
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¥ FAST DRY TRAFFIC PATNTS
i; Lower Mediumlbhrome Yellow Levels

Chrome yellow levels of 2 or more lbs per gallon have been used for
many years in yellow traffic paint. Recently, in an attempt to
lower costs, the chrome yellow was reduced to 1.0 lbs/gal in the
Rapid Dry paint and 1.3 1lbs/gal in the Fast Dry type. Reduction

in chrome yellow level causes little effect in the color produced
and still meets Federal Color Standard 595 Color Number 13538. The
weathering characteristic of chrome yellow to darken on exposure

"still persists w1th the lower levels. The chrome yellow level

of 1.3 1bs in the’ Fast Dry will probably be reduced Further o
1.0 1lbs/gal if fleld tests prove satisfactory.

2. Uncalcined Diétomaceous Silica

'Previous Fast Dry ﬁaints (Pt 225 and Pt 226) have used Johns-—
~'Manville synthetic calecium silicate, Micro-Cell T-70 which was

used because of its excellent suspending properties, whilteness
and prime pigment extending ability. It replaced the flux calcined

diatomacecus silica, Celatom 28l or Eagle-Pichers' MW27, which gave

very poor anti-settling properties in previous formulas Pt 145
and Pt 146. The raw material cost of the T-70 is about $0.20/1b

which at a 40 1b/100 gal loading represents a cost of $0,08/gal

paiht. A non-caleined naturally occurring diatomaceous silica,
Aquafil K-8, at $0.032/1b, produced by Cyprus Mines at Fernley,
Nevada, was tried but the greyish color produced lower reflectance
readings in the white Fast Dry formula. However, when substituted
for the T-70 in the yellow formula, no difference in color could
be detected. Providing it continues to produce no anti-settling
problems, 1ts use in the yellow traffic Fast Dry will be continued.
This means a savings of about $0.06/gal paint. Slightly slower
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solvent release was noticed when the K-8 was used in the Rapid
Dry (Pt 401) formula, so at present the Micro-Cell T-70 is still
used in the Rapid Dry yellow.-

3. Revised PFast Dry Traffic Paint Formulas.

The Fast Dry formulas are detailed in Table 13 and represent changes
only in the chrome yellow amount and the use of Aquafil K8 in the
yellow. The required lbs of each material have been formulated

to whole numbers and amounts called for represent whole bag weights
where possible, for example K-8 is in 50 1b bags and T-70 comes

in 40 1b bags.

TABLE 13
Formulas for Fast Dry Paints

1bs/100 gals
Pt 361 (white) Pt 362 (yellow)

Alkyd Resin, Reichhold P666-60 130 : 130
Chlorowax 40 50 50
Chlorowax 70 ' 25 25
Alloprene 20 cps 60 60
Methyl Ethyl Ketone 100 100
Chevron 250 Thinner 140 140
Toluene Substitute, Chevron 51-=L 60 60
6% Cobalt Napthenate 0.7 0.7
24% Lead 1.5 1.5
Epichlorohydrin 2,0 2.0
Exkin #2 1.0 1,0
Bentone 38 8.0 8:0
95% Methyl Alcohol 3.0 3.0
Soya Lecithin ~ ' 4,0 4,0
TiOZ, RANC-I . 100 -
Desertalec 54 220 210
Micro-Cell W-70 4o -
Vieron 45-3 - 220 210
K8, Aquafil - 50
Chrome Yellow Medium - 130
Constants

1bs/gal 11.7 11.7
Non volatile, % 69.1 69.6
Pigment, % : 50.5 51.3
Viscosity, KU 72 72
ASTM~DY11l, Minutes 5 _ 5
Dry Under Minutes 5 5
Dry Thru Minutes 10 10
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i SUMMARY OF CONTRACT COST PRICES FOR RAPID AND
C FAST DRY PAINTS

‘Table 14 shows affabulatiOn of competitive bid prices for Rapid
and Fast dry paints starting with the first rapid dry, Pt 97
white and Pt 98 yellow. The higher priced pigment and vehicle
components such d§'ohlorinated rubber, TiO2 and chrome yellow
are given to show how these have been decreased to reduce cost
and to accommodate some material shortages. None of these
decreases have been detrimental to the performance of the
paint. It is to be noted that the price increases during 1974
even with lower levels of chlorinated rubber and Ti0,,
attributed to the sharp rise in raw materials cost during the
-so—~called energy shortage of 1974 a period with allocations,

"shortages, prlce fluctuations and general high prices for all
raw materials.

can be
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TABLE 14

lbs/1l00 Gals Paint

Paint No. Chlorinated Chrome Yellow ¥Bid Price
Rapid Fast Rubber T10, Medium $/Gal Year
Pt 97 165 200 2.91 1973
Pt 98 167 218 3.10 "
Pe 145 82 150 3.88 L1974
Pt 146 82 240 4,75 "
Pt 143 173 150 4.36 "
Pt 148 176 220 5.03 "
Pt 225 56 100 3.09 "
Pt 226 56 200 3.87 "
Pt 226M 56 130 3.64 1975
Pt 400 - 80 100 2.95 "
Pt 401 80 100 3.08 "
' Pt 361 60 100 _ 2.80 "
Pt 362 60 130 3.04 "
Pt 400 80 100 2.72 1976
Pt 401 80 100 2,79 "
Pt 361 60 100 2.62 "
Pt 362M 60 100 2.72 "

¥Prices quoted are delivered in 55 gal drums, palletized, 1976
prices include 1lined drums. Prices are based on competitive
bidding from 4 to 6 vendors.
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A performance typé specification has been written for thermo applied

?FLAME SPRAY STRIPING GRANULES

3
flame spray striping-granules of which several thousand pounds were

used annually for“orbsswalk~and legend marking, This material will
bear traffic within 10 seconds. The usage has decreased lately
because of high cost of material.

The Laboratory de#eloped & successful formula using solid polyamide
resins. However, it was decided to develop a specification based

upon Laboratory pérformance tests. Considerable work was required
to determine_what“broperties needed to be considered and to set the

‘specification limits for each property.

Tests indicate that the wear of the granules is about the =ame per

mil of thickness of traffic marking applied to the road as that of
conventional traffic paints. However, the rapid dry feature and
ease of application'justifies the use of the striping granules in
some applications despite the higher cost.

2l
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CONCRETE CURING COMPQUNDS

Prior to 1967, the curing compounds used on State of California
highway construction were required to meet a modification of AASHTO
specification M~148, a performance type speeification. The material
furnished by manufacturers at that time was the so-called wax-base
curing compound. This product consisted of slack wax, a by-product
of petroleum refining, dissolved in kerosene or mineral spirits,.
Cleaxr curing compounds, for vigibility during application contained
fugitive dyes. Pigmented curing compounds contained white or gray
'pigments.

It was found that the clear wax-base compounds performed reasonably
' well, but that variations between batches of slack wax and temperature
variations during storage caused hard pigment settling and extreme

variations in water retention test results of pigmented curing compounds,

The Office of Structures did not permit the use of curing compounds
cn bridge decks at that time. Bridge decks were moist-cured using
wet mats.

Between 1967 and 1970, under a State financed project, formulation
type specifications were developed for two relatively low cost
pigmented curing compounds to supersede the wax-base material.

The first was a petroleum hydrocarbon resin based formulation
containing limed wood rosin, and the second contained a lower cost
petroleum hydrocarbon resin without the limed wood rosin.

The Offide of Structures had 1n the meantime started using Federal
specification No. TTC-00800, a chlorinated rubber-base concrete
curing compound on bridge decks. The material was being purchased
for about five dollars per gallon., Under the State-financed préject,
‘a specification for chlorinated rubber curing compound was developed
costing approximately half as much as the federal specification’
material. |
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In the period froﬁ 1970 to'1975, development and modification of
curing compound formulations continued under Federal funding.

The formulation-type specifications for concrete curing compounds
now used by Caltrans were developed between 1970 and 1972 as
modifications of existing specifications. The changes were made
in response to reduced avallability of certain raw materials and
to complaints about the performance of curing compounds in some
field applications.

The 1975 California Standard Specifications contaln formulations
for a pigmented pétroleum hydrocarbon base and three chleorinated
rubber base curing compounds. Specification number 721-80-71,
pigmented petroleum hydrocarbon resin base curing compound, is
recommended for general use including pavement, curbs, gutters,
and sidewalks. This formulation was developed to supersede

two earlier.products when manufacture of the specified titanium -
calcium plgment was discontinued. Use of titanium dioxide pigment
with whiting and mica as extenders produced a compound having
excellent anti-settling properties,

Pigmented, chlorinated rubber-base curing compound, specification
.nUmber 721-80-100, is recommended for use on bridge decks and
structures where rapid drying and resistance to abrasion during
the conecrete curing period are important considerations. This
:%?‘ formulation was developed when environmental considerations made
o it necessary to find a substitute for chlorinated biphenyl
resin as a plasticiger for chlorinated rubber. Another pigmented,

chlorinated rubber formulation, specification number 721-80-101,
is recommended for median barriers and other vertical surfaces
where 1t is desirable to use the curing compound both for curing
and aé a durable;.aesthetic coating. Speclfication number
722-80-102, thé clear, chlorinated rubber curing compound 1s
recommended for médian barriers, exposed aggregate concrete and
other surfaces whefe aesthetic considerations preclude the use
of pigmented curihg compound.
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From 1972 to 1975, curing compound research was direected toward
reducing costs, improving resistance to yellowing, and developing
water-base products. Since the pigmentation in pilgmented

chlorinated rubber curing compound 721-80-100 is relatively pure
titanium dioxide, partial substitution with various extender

Plgments was tried in an effort to lower plgment costs without
reducing hiding power.' Water retention-test results for chlorinated
rubber curing compound were adversely affected by partial replacement
of titanium dioxide pigment with extender plgments. Extenders which
were tried included caleium silicate, mica, tale, and clays.

It was found that the use of talec as a substitute for mica in

The petroleum hydrocarbon resin compound could be permitted. No
adverse affect on reflectance, settling, or water retention was
produced by the substitution, '

Sevéral ultra violet absorbers and anti-oxidants were added to
chlorinated rubber formulations in an effort to reduce yellowing
under weathering. The inhibitors tested produced no significaht
reduction in yellowing.

Since both petroleum hydrocarbon resin and chlorinated rubber
curing compounds yellow somewhat under weathering, acrylics

and other resins have been studied as possible replacements. A
styrene-acrylate formulation showed less vellowing than chlorinated
rubber, but it had poor water retention characteristics and cost
nearly as much for raw materials as the chlorinated rubber compound.
Acrylics showed excellent resistance to yellowing in the Weather-—
o~Meter, Whether emulsified in water or dilssolved in crganic
solvents, acrylic resins tested to date have falled to produce
satlsfactory curing compounds (water losses in the water retention
test have been too high). To date no completely satisfactory non-
yellowing curing compound has been formulated.
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'Pendihg the development of a non-yellowing clear curing compound
with good weathering reéistance at lower cost than the clear
chlorinated rubber formulation, use of AASHTO specification M-148,
Type 1, clear has been permitted. Thls materlal, usually furnished
as a non—pigmented wax-base material "weathers" off the concrete
completely after a few months exposure. There is still some
interest in developing a weather-<resistant clear compound that
will produce the “wet look™ desired by architects for exposed
aggregate concrete.

Because of increagingly stringent air pollution control regulations
controlling the use of organic solvents, the Transportation
Laboratory staff has been tryling to develop specifications for
water base paints and curing compounds. While a commercial water
base curing compound containing linseed olil was satisfactory, no
other water base linseed oil, petroleum hydrocarbon resin, latex

or acrylic formulétion tested or made at the Transportaticn
Laboratory meets Eur water retention requirements.

Because of the slowed pace of highway construction and the
relatively greater importance of environmental and maintenance-
orlented projects; research on the development of curing compound
modifications has been given relatively low priority. Development
in this fleld 1is expected to proceed at a slackened pace.
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MISCELLANEQUS PAINTS

1. Primers for Steel

Several systems were evaluated under this projeet, inorganic zinc
primers, organic zinec primers and an organle chromium alkyd primer.
All prospective paint systems were first evaluated by use of salt
spray ASTM Method B117-23. Those systems that indicated good
corrosion inhibitive properties were then further evaulated by
placing test panels at a coastal exposure site for a long term tesgt.
A full size box beam sign structure located at the Laboratory was
also used for further evaluation of test coatings. To make the

tést sign more realistic a vibrator was installed to simulate

‘road vibratiohs, and a water spray attached to simulate fog or
high humidity.

Preliminary results from the salt spray tests indicated that the
inbrganic zine, organic zine and the organic'chromium alkyd

primers all had good corrosion inhibitive properties. All

coastal exposure tests, wlthin the time allowed for evaluation,ﬂ
also showed good properties when applied at a dry film thickness
of 3-4 mils over fresh well sand-blasted steel. The coatings
applied to the box beam sign at the Laboratory generally berformed
well even when the steel surface was poorly prepared in an attempt
to evaluate the degree of blast cleaning that was necessary for
good performance. One failure occurred because an excesslively thick
application of inorganic zinc resulted in mud cracking of the paint

film. The inorganic zinc rich primer, when used in full scale contract

application to box beam signs, however, did not exhibit the same
successful performance'as when appliea under laboratory controlled
applications. A number of the sign structures showed signs of severe
corrosion and loss of adhesion less than two years after erection.
in some cases failures were visible even before the structures were
erected. No clear cut explanation can be made for the field
application fallures when the primer had performed so well in all
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' previous léboratorjﬁfests. One theory was that failures were

due to poor surface preparation and application. Attempts to
duplicate the failures at the Laboratory were not successful.

The corrosion areas on some structures have since been sand
blasted to bare steel and repainted with a single package organic
zine similar to the one currently belng specified; these areas
are still in good condition after five years.

Further test applications of selected paint systems were made on
sections of the Leffingwell Creek Bridge in May 1971 utilizing
zinc rich paints. This bridge is on Route 1, just north of the
town of Cambria inxa severe marine environment. It has been
used for many years for the evaluation of coating systems and
has been previously{described in detaill in Research Report
645135, dated January 1969.

Blast cleaning andiéoating the test sectlions was done by the members
of the Chemical Unit of the Transportation Laboratory and by Bridge
Department Paint Iﬂépectors. Pive systems have been applied on
previous tests and described in the 1969 report.

The followiﬁg additional coating systems were applied to the
test section: - -

sttem 6. Four mi;ﬁ of Koppers Organic Zinc Primer corresponding
to State Specification 691-80-62, a single package system. The
binder in this coating is Union Carbide Phenoxy PKHH Resin, a

long chain condensétion product of epichlorohydrifi and Bisphenol
A, having no terminal epoxy groups. Part of this primer was
top-coated with vinyl wash primer, State Speciflcation 701-80-52
as 4 barrier coat followed by 2 mils of vinyl aluminum coating,
State Specification 702-80-~49. The object of topcoating with a
vinyl was to determine how much added protection would be provided
to the organic zinc coating.
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System 7. Four mils of Zinc Lock, State Specification 702-80—56,
an incrganic ethyl silicate vehicle-zine dust system comprising
two packages which are mixed in the proper proportions just prior
to use. Part of this system wés overcoated with vinyl wash
primer and two mils of vinyl aluminum for the reason desgcribed

in System 6.

System 8. Four mils of Dimetcote 5, an Inorganic potassium
sllicate water based vehicle-zinec dust system comprising two
packages which are mixed in the pProper proportions just prior

to use. Part of this system was overcoated with vinyl wash
primer and two mils of vinyl aluminum finish coat for the reasons
described in System 6.

After nearly five years of exposure the various primer systems
that were not top-coated show no rust or corrosion. However,
the areas that were top coated show varying degrees of corrosion
and breakdown indicating that the top coats do not provide extrs
brotection, but under these condlitlons appear to be detrimental
to the life and protection of the steel by the primer.

As the project progressed, because of the problems experienced

with the inorganic zine primers and the fact that the broduction

of the organic chromium pigment was discontinued by the manufacturer,
primary emphasis was placed on developing a compositional specifi-
catlon for an organic zinc rich primer that could be used to give
good protection to steel structures statewide. During the course

of this project, the lnorganic zinc primers were dropped and the
current specification for the organic zine primer, 741-80-62, was
adopted.

Evaluation of various types of binders, zine powders, zine: binder

ratios, and suspending agents continued. Thirty-two formulations
of organic zine rich brimer for steel structures were made and
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tested. These primefs_all have a vehicle resin prepared from a
condensation product of bisphenol A and eplchlorochydrin, having a
molecular weight of approximately 30,000 and with no terminal
E€PpOoXy Egroups. The primer formulations and their properties

are shown in'Tablé'lﬂ.

Evaluation of the various formulations that have been made, suggests
that the existing formulation could possibly be improved by using

a zinc with low calcium oxide content, making solvent modifications
to lower the flash poilnt, limiting the specification to allow the
use of less reactive suspending agents, and by utilizing a slightly
lower pigment to binder ratio. Further formulation and tegting
work would be required before writing a new specification.

2. Vinyl Wash Primer

A'study was made of vinyl wash primer, Federal Specification
MIL-C-153284 and later revisions to provide proper spray
application. From our experience we believe ideal viscosities
for wash primers are in the range of 57-6TKU.

Therefore, a Staté=Specification was written, based essentially
on Federal Specification MIL-C-15328A, allowing only ethyl

o alcohol along with the prescribed butanol, or a combination of
ethyl and 99% isopropyl alechol with butanol. It is readily
percelived that the lower molecular weight aliphatic alcohols
(ethyl) will provide greater solubllity because of the higher
hydroxyl content ahd lower viscosity.

3. Primers for @alvanized Steel

Additicnal work tﬁat has been done during the project includes
work on primers for galvanized steel. Five panels of galvanized
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corrugated sign fascia were painted with the foilowing primers
and exposed on the Laboratory sign rack in Sacramento:

1. Caleium Plumbate
2. Acrylic Latex °

3. Zinc-Zinc Oxide, Federal Spec. TT-P-641 Type II
u, Zinc-Chromate, State Spec. 701-80-51

5. Vinyl Wash Primer State Spec. 701-80-52

These primers were applied after alkali detergent washing, and
rinsing of the galvanized panels. The primers were coated with
tinted alkyd top coats. -

After more than three years exposure, tests were made to determine
the relative adhesion values of the Primers to the galvanized
metal surface. Readings, taken with an Elcometer Adhesion Tester,

are listed in Table 15:

TABLE 15

ADHESION OF PRIMERS TO GALVANIZED STEEL

 PRIMER ADHESION 1bs/in®
1. Calcium Plumbate Less than 50
2e Acrylle latex 100
3. Zinc-~Zinc Oxide 200
b, Zine Chromate 50
5. Vinyl Wash Primer 100

As a result of this study, California Standard Specifications now
require galvanlzed surfaces to be coated with Zine Dust - Zine
Oxide primer meeting Federal Specification TT-P-641, Type II,
prior to painting.
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k. Equipment Enamel

A specification wéé developed for a rapid dry styrenated alkyd
orange equlpment enamel for use on highway department automotive
equipment. The cohventional TT-E-489 alkyd type enamel which

has been used for about 20 years, dries too slowly with resultant
lost time in the d#e of vehlicles. The new specification styrenated
alkyd coating will dry sufficiently in 20 minutes to enable the
vehicles to be placed in use.

The cost of the new enamel is one-half the cost of the older
proprietary enamel which had no better properties. The State
Specification for the new enamel is 711-80-151.

5. Waterbase Paints

Following are the results of tests made on various waterbase
paints received in’ the laboratory. The four paints tested were:

S-633 Borden Corporation SCV24-2370
S-679 Rohm & Haas Corporation F271C Type
S-680 Rohm & Haas Corporation F271C Type

3690 - Andrew Brown Company "Wrap 5"

Generally, the performance of these paints is no better than that
of paints now used by the State, usually not as good. However,
in some instances, the paints tested did show some promise,

The first series of tests were wet adhesion tests run according

to Federal Test Method No. 141 Method 6301. When painted over bare
steel, sample S-690, a water reducible coating, did not lose adhesion.
All others became loose in varying degrees. As controls, a panel
each of Primer, Basic Lead Sllico~chromate, 701-80-83, and an alkyd
finish paint, 701-80-82, were also tested. Nelther of the controls
passed the test; however, they are never used in the fileld without

a vinyl wash primer over bare steel or over the zinc primer,
721-80~-62.
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One observation that may be of soﬁe value was the total lack of
rust in the scribed lines of Panels S-633 and $-690.

Further adhesion tests were made with the test paints applied over
a surface of Organic Zine-Rich Primer, 721-80-62. None of the
materials passed this test, including'the control alkyd finish.
Samp%e 8-633 fared the best; failure appeared to be more a film
cohesion loss than failure to adhere to the substrate.

The filnal adhesion test was orn zinc-primed surface overcoated
with 0.5 mil of vinyl wash primer, 721-80-52. A1l sampleg,
except S-633, and the alkyd control passed this test. Sample
S-633 failed in adhesion. These results again verify the
advantage of a vinyl wash prime coat for adhesion.

. The next %est consisted of applying the paints to bare steel

‘under very humid conditions (outdoors under cover, it was raining).
The prepared panels were allowed to cﬂre outside, then scribed

and placed in a 1009% humidity room for one week. Upon removal,
Sample S-680 had numerous rust Spots over the face of the panel.
The other three samples were satisfactory. Additionally, sample
S~633 had no rust in the scribe lines and S-690 had only a few
‘traces of rust in the scribes,.

~ The next test was similar to the Previous except the panels were
coatedl under laboratory conditions and cured approximately one
week at 25°C and 50% relative humidity. These panels were then
scribed on the lower half and placed in the fog room for one week.
ATter this time, the panels exhibited almost identical results as
those of the previous test. A control panel of silico-chromate
primer, 701-80~83, had rust on the scribe lines but no other £ilm
flaws. The panels were then returned to the fog room for a total
exposure time of 500 hours.
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At this time the panels appeared to be in not much different
condition than at 168 hours. Samples of $-633 and S-690 had
definite rust in the scribe lines, the other samples and the
control had more rust than at 168 hours.

After stripping, the control panel had fairly sharp scribe lines
with rio indication of undercutting. There was no corrosion
"beneath the film.  When originally stripped, the panel was clean.
All the test sampies had underfilm corrosion evidence and under-
cutting in varying degrees along the scribe lines.

The final test was to expose prepared panels to a 5% salt spray.
After'SOO'hours exposure, the sample pahels were almost completely
covered with rust ‘and corrosion. When stripped, there was
extensive underfilm corrosion. The control panel was severely
corroded beneath the scribe lines. Also, the film had lost
adhesion away fromjthe scribe lines for approximately 0.5-inch

on either side of the lines. However, except for this, the face
of the panel appeared satisfactory.

In'conclusion, it3appears that water-based paints may be of some
value in environménts other than marine exposures. They still

' do not qguite match the performance of regular solvent based
paints. '

A specification for a tinted %translucent acrylic emulsion,
Specification No., 741-80-15, was prepared to be used as a contrast
coating for exterior concrete or masonry surfaces. This material
is a watef'base system made from a 100% acrylic copolymer and

is to be used as a replacement for the phenolic base spar varnish
that yellows, cracks, and flakes off after a relatively short
period when exposed to sunlight.
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ANTT-SCALING TREATMENTS FOR CONCRETE

This phase of the project was undertaken in response to a request
from the Division of Maintenance and Operations for evaluating
waterproof coating and surface treatments. Deicing chemicals
applied to bridge decks during frost brevention and snow-removal
operations are splashed onto the railings by highway traffic.

In contact with deicers, which are usually chloride salts, non-air
entrained portland cement concrete scales and deteriorates under
the infTluence of freeze-thaw cycling.

We had hoped to find, among the five concrete surface treatments
suggested by various people within Caltrans, a material suitable
for field testing on bridge railings during the winter of 1974-75.
A sultable treatment would be expected to prevent scaling and/or
arrest active scaling of portland cement concrete exposed to
deleclng salts for at least 50 cyeles of freezing and thawing.

The test specimens and test procedures as outlined in ASTM
Designation: C-672 were used for this evaluation, with the
exception that 4% sodium chloride solution was used in lieu of
calcium chloride solutions, Table 16 shows the concrete mix
designs used in preparing test specimens.
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TABLE 16

CONCRETE DESLIGNS FOR SCALING TESTS

7T-sack mix: 52% Roeck: 1x3/4 - 23%
Fabricated 3-6-74 3/4x3/8 - 52%
‘ 3/8x#4 - 259

48% Sand: As Received
Unit Weight 144,15 per
SLlump 2-1/2"
Air Content 4.84%
Cement Factor 6.90

Water Cement Ratio, SSD 52.3

6-Sack mix: ' 52% Roek: 1x3/4 - 23%
Fabricated 3/6/74 3/4x3/8 52%
, _ 3/8x#4 - 259

48% Sand: As Received

. Unit Weight 149.24 per
» A Slump 2-1/2"
- Alir Content 1.5%
Cement Factor 5.98

Water Cement Ratio, SSD 58,9
5-sack mix: ) 52% Roeck: 1x3/4 - 23%
Fabricated %,5,6, 1974 3/4x3/8 - 52%
. ) 3/8x#4 -~ 25%

48% Sand: As Received

Unit Weight 141.71 perf
Slump 3"

Air Content 6.6%
Cement Factor 4.90

Water Cement Ratio, 88D 69.0

The slabs were cured by wet burlap overnight and stripped the next
~day. They were placed in the fog room for the remainder of the
lli-day cure period. They were then placed in an oven at a tempera-
ture of 235° to dry for 3 or 4 days. They took about 5 hours to
cool in lab air, then they were sealed in plastic bags and stored
in the 50% room.

38

ClipPDE - Vinvw fastio.com


http://www.fastio.com/

ClibPDF -

The following treatments were tested:

1. Chlorinated rubber paint, PG. 120, experimental paint made
at the O0ffice of Transportation Laboratory.

2 Bolled linseed oil + kerosene combined at a 1:1 ratio
(by volume).

3. Houston No., 2 Waterproofing Preservative, liquid.
4, Thompson's Water Seal, Heavy Duty, No. 201, liquid.

5. Xypex Concentrate plus water mixed at a 5:1 ratio (by
volume), a mortar-like material.

In addition, untreated six-sack, non-air-entrained concrete
specimens were tested as controls in comparison wilith 5-sack
and 7-sack air-entrained concrete.

After 10 freege-thaw cycles the treatments were placed on half
of the partially scaled surfaces of some control specimens to
evaluate their effectiveness in halting or retarding further
scaling.

Another set of specimens was brepared and placed outside, in
sacramento, to evaluate the resistance of the coatings to

weathering effects of sunshine, fog and rain.

The test results, shown in Table 18, indicate that either
alr-entrainment or increased cement content retards but does
not prevent freeze-thaw/salt scaling. Among the surface
treatments tested, boiled linseed o0il in kerosene was the most
effective in limiting scaling and checking the deterioration of
previously scaled concrete. No treatment entirely prevented

salt scaling under freegze-thaw cycling.
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"7Natural Weatheriﬁéﬁéaused blistering of the chlorinated rubber
paint and alligator cracking and flaking of the Xypex.

- The following observations may be made concerning the effects of

the anti~scaling treatments on the esthetic appearance of
conerete:

1. Both_thé Xypék and the chlorinated rubber paint were

unsatisfactory. (The Lypex flaked off and the chlorinated
rubber blistered and chipped. )

2. The Houston and Thompson's liquids did not alter the
~appearance of theé concrete.

3. The linseed oil-kerosene treatment darkened the concrete
slightly, but did not otherwise adversely affect its appearance.
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CONTINUING RESEARCH ON COATINGS e

Two new projects on traffic line paints, "Low Heat, Rapiaq
Drying Traffiec Paint with Improved Bead Retention", Itepq D-5—53
and "Develop and Evaluate a Substitute fop Chrome Yellow ip
Yellow Trafrfic Line Stripes", Item D-5-51 have receiveq FHwaA
approval. A broposal entitled "Water Base Coatings fop
Protection or Steel Structures has been submitted fop approval,
and another Proposal, “Improvement of the Performance of Zine

Rich Primer" ig being Prepared,

Research on coatings for conerete, alternate types of concrete
curing materials, ang Performance Specifications for coatings

b1
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